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BRRC Report 91N010G

Evaluation of the Potential of Toluene Diisocyanate (CT-290-87)
to Produce Pulmonary Hypersensitivity

COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARDS

The portions of the in-life phase ¢f this study conducted at BRRC meet the
requirements of Toxic Substances Control Act (TSCA) Good Laboratory Practice
Standards, 40 CFR Part 792. The reporting of study results does not meet the
requirements of the above guideline as per the request of the Sponsor. The
data generated for the study and this summary were not reviewed by the BRRC
Quality Assurance Unit. All data and this summary will be retained by BRRC.

Study Director: %%, /\Fﬂéfﬁ/ f%ﬁﬂi/ﬁ% 7-23~92

Heather D. Burleigh-Flayerd Ph.D. Nate
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BRRC Report 91N0106

Evaluation of the Fotential of Toluene Diisocyanate (CT-290-87)
to Produce Pulmonary Hypersensitivity

SUMMARY

This study followed the protocol (BRRC 87-57-04-PH-A) and protocol amendmente
(standard and No. 2); Protocol Amendment No. 2 states that the data on toluene
diisocyanate will be reported as a brlef summary. The following work was
performed in conjunction with a previously reported study (BRRC Project Report
50-606). The materials and methods used for this portion of the study were
similar to that reported in BRRC Project Report 50-606.

The potential of toluene-diisocyanate (TDI; CT-290-87; CAS No. 584-84-9) to
produce respiratory hypersensitivity in the guinea pig was investigated.
Female Hartley guinea pigs were exposed to 0.6 ppm of TDI vapor for 3
hours/day for 5 days in an attempt to sensitize them. Control animals were
exposed to filtered air only. No exposure-related clinical signs were
observed in the TD. -exposed animals. Gross pathologic findings at scheduled
sacrifice indicated that only 2 of the 12 guinea pigs exposed to TDI had
evidence of cnlor changes in the lungs. Two weeks following the induction
period, the respiratory rates of guinea pigs were monitored during challenge
with an aerosol of guinea pig serum albumin (GPSA) followed by an aerosol of
TDI-GPSA conjugate. A slight pulmonary response was observed for two animals
(87-14720 and B7-14724) during their first challenge. However, their response
did not meet the criteria of a pulmonary hypersensitivity response (a 36%
sustained increase in respiratory rate over their mean preexposure rate).
Both of these guinea pigs showed a > 20% increase in respiratory rate which
was sustained for several minutes during the challenge. Neither of these
guinea pigs had evidence of pulmonary lesions at necropsy. Positive antibody
titers were observed in the sera of TDI-exposed animals. Antibody titers
ranged from 1:1600 to 1:35000. After expnsures, guinea pigs were each
challenged with intradermal injections of GPSA, TDI-GPSA conjugate, TDI,
saline, and acetone. Since the TDI-GPSA trcatment did not produce reactions
that were substantially different from control doses (either on inhalation
controls or solvent contrnls) and topical challenge doses of TDI produced no
reactions, it is concluded that the test animals were not dermally sensitized
to TDI following inhalation exposures.

INHAL\REPORTS\RTDI__4V
July 23, 1092
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Evaluation of the Potential of Toluene Diisocyanate (CT-290-87)
to Produce Pulmonary Hypersensitivity

Scudy Data

(42 Pages)
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TFL -p-Hn
Materirl: Sample Wo.: &0-32a Conditionms: _A_jA/—

=~ 1 TN e TR
Cuinea Pig No.: e
Sex:
Site/Time: a 3 - 7
Dosed by: ~

Ervthems & Eschar Formation
Time (After T rr=

Initiation
of Contact): foreheore
o
L=

4-6 houre
1 day
2 dava

Edema Formation

Date/
Init,
[l B
Ar. 3 -1
ﬂ‘\p)“-‘

Qther Irritation or Effectd

Iime: Ave, Score

4-8 hours
1 day
2 davs

Specific Effects/Remarks:

KEY TO ABBREVIATIORS:

l
W o/t 4
> e
Minor Score

fevere Score
D=DESQUAMATION; A=RECROSIS; EC-LCCETMOSIS; dedesquanmation; menecrosis; sceecchymosis;
S=SCAB FORMATIOR F=FISSURIRG; UsULCERATION e=scadb formation fefissuring; usulceration

WPC/111/11752-2
06-30-87
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CarRo_

Suinen Pig Skin Sensitization - Challenge Readings

- P

Sample No.: S2=33a Conditions:

Date:

Guinea Pig No.:
Sex:

Site/Time:
Dosed by:

Ervthema & Eschar Formation

LR a]

LRITY

a-15¢ )

1-14434

e

[}

'\

1Y

o —

I

$
pa= >

Time (After
Initiation
of Contact):

4-6 h.ura

1 day

2 davs

Edema Formation

Other Irritation o- Effects

Iime:

Ave, Score

4-6 _hours

1 day

2 dava

Specific Effects/Remarks:

" D'"im

[_‘_,...n,na\ --.. o e

o m—

KEY TO ABBREVIATIORS:

Severe Scire
D=DESQUAMATION; R=NECRCS1S; EC-ECCHYMOSIS;
S$=SCAB TORMATION F=TISSURIRG: UsULCERATIOR

.\

dades ﬁnultlon fenecrosis; ecsecchymosis;
s=scab formetion fefissuring; usuleceration

WPC/112/11752-2
06-30-87
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Lonii\.

TOL e
Material: __TJOT-(R4 Sample No.: _S®-Ma Conditions:

Date: Alexr 293200
Cuines Pig Ko.: s

Sex: ————
Site/Time: P
Dosed by: - 27

Ervthems & Eschax Formatdien

Time (After
Initiatien Date/
of Contact): Init. Score
4-§ hours 1) <
1 day TRERR: /

2 davs [~ A-130d) o

) Y

Edema Yormation

Tire:

A-£ hourp
1l day

2 dava

Qsher Irritation or Etfects

Iime: Sgore Ave, Score
4-6 hours
1 dav
2 dava

Specific Effects/Remarks:

151!!11!%-&@““ mkl &
= g I o

Severe Scors Hinor Score
DaDESQUAMATIOR; Ne=FECROS1S; ECECCEYMOSIE; d=desquamation; menecrosis; eceecchymosis;
$aSCAB FORMATION F=FISSURING; UsULCERATIONR s=scad formation fefissuring; wsulearstion

KLY TO ABBREVIATIORS:

WPC/111/11752-2
06-30-87
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Zoko- ~ TP

TAX awmmmwlmm

Material: JTOL-6PRA- Sazple Fo.: _S$o-234 conditions:

Date: A1y | 4841 I
Culnea Pig Fo.: ~

Sex: e — — |
Bite/Time: 2 [y [
P

Dosed by: i

Erytheza & Fs-hax Yormatienm

Time (After
Initiation Date/
of Centactds Iniz,
4-§ hourn Aev |
1 day EF 31249
2 dava by -9

Edeng Formation

Tire:
A-f heurs
1 day
2 dava

QUher Irritation or Ef{ecta

Iire: Avg. Score
4-f houls
1 day
2 duys

Specific Effects/Remarks:

e

:nmm%%
4- 0 e - .

KEY T0 ABBRIVIATIORS:

Severe Score Hinex Score
D=DESQUAMATION; RKECROSIS; ECeXCCETMOSIS; dadesquazation; menecrosis; ececcchymesis;
aSCAB FORMATION FoFISSURING; WaULCIRATION sescad formation fefissuring; wsulceration

WPC/11£/11752-2
06-30-87
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Suinea Pig Skin Sensitization Testing Dosing

Group: __TO T Date: _ ) = 13877
Material/Sazple No: 1, TOL - ¢P¢4 /so-332 2, 1RL /3S-5CA
Vehicle/Sample No: ), SACIANE 2. AC

Chelileuge Route of

Test Animal * Dose |Administra- ;
Material Number / Sex (m1) | tien Initials

'_'a—_zn ;'-'-' ~A §-1ve23

|| Femls
R 7> J—

IR

TAIoeTions
22 13, 1
A TROTION
IvIfelrens
Jolfiead C
T e
fofisdt .

£1- 1413
F-—v‘-’-q—

..:rﬂ-c-'l"" Qkhlete o |-

§1-Ne9 N
r—'w-’h—

]
=2
3
y
\
b
it

HDB-F/11£/11942
07/02/87
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-

10% '_W’Ea-,/'s'v_-g_.u

S \AG

Date:
2.

1-13-29

;a;,ziwi?iq

Animal

Number / Sex

Route of
Dose

77-02
Fowsta

Adzinistra-
(ml) | tien
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e
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Group:

Challenge Route of
lest Animal Dose |Administra-
Material Nuzmber / Sex Site Coic. (ml) | tien Time Initials
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_— m..umm.mummm;%wm '
Material: _YOR-&P3Q Sample Wo.: §0-331 Conditions:

Date: | A=1g3] 4~1Y-x 1 y~5 )

Guinea Pig No.:

Sex:
Site/Time: S

Dosed by:| —

Exvtheza & Eachar Formation

Time (After
Initiation
of Contactys
4-£ hours fae
1 day n:
2 davs (4

-1

Edena Yormation

Iime:

4-6 hours VA~
1 davy =
2 dava >

Ather Irzitation or Effects

Time
A-6 hours
|
4 4

AY
AYS

Spezific Effects/Remarks:

O.... o
M"’"}‘J"— T

Iﬂtll!'.m%auﬁ:l-‘_'ﬂ_

KEY T0 ABBREVIATIORS:

Ssvere Score fiinor fcore
D=DESQUAMATION; R«NECROSIS; ECsECCEYMOSIS; dsdesquamation; nenecrosis; ecsecchymosis;
aSCAB FORMATIOR Fa=TISSURIRG; UsULCERATION s=scad formavion fefissuriag; weulceration

WPC/11£/11752-2
06-30-87
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T = o= A fLA!L’,

Materiai: TYOr- &F5A- Sample Fo.: gn-37A Conditions:

Date: ~ WY WAl

Guinea Pig HWo.:
Sex: —

Bite/Time: . 3 . T
Dosed by:

Ervtheza k Eachar Forzation
Time (After
Initiaticon
of Contactds

4-8 houra

1 day re
2 dava aAS

Edena Formatien

Tire:

d-f heurs

Fa

1l day

fas

2 davyae

-

Qher Irzitaticn or Z{fectn

Iire:

Ave, Score

4-6 hours
1 day
2 davs

Specific Effects/Remarks:
O Tk
th‘)na—’nJQZ QJkL_

Iaitiale HL’, :M Pate A=18-8) _-

KEY TO ABBREVIATIONS:

Ssvere Score
DeDESQUAMATION; N=NECROSIS; ECsZCCETMOSIS;
aSCAB FORMATION FeTISSURIRG; UsULCIRATIOR

dudesquanation; menecrosis; ecsecchymosis;
@=scad formation fe=fissuring; weulceratien

WPC/11£/11782-2
06-30-87
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wk

Euines Plg Skin Sensizdzation = “n!‘!‘;!n“ Readings
Materisl: JO2- &FA-

Sample Wo.: $2-3)34 Conditions: l ;'

N-8-¢

{ulm
!

Date:

Guinea Pig Ro.:
Sex:

Site/Time:
Dosed dy:|

A-18-47) (4w )

2

3

Ervthema & Eachar Formation
Tise (After

Initiation
of Contact):

4-£ hours

Fas

1 day

>

2 dava

™

Edexa Yomeatien

Time:
A-4 hours
1l day
4 dava

e
P o
-

Time:

4-§ hours
1 day

2 davs

Specific Effects/ t!l!ll;
Shalip ¥ S
I N . .

: totesa1e D U 20

KEY T0 ARBRIVIATIORS:

Date 113720

feyere Scora
D=DESQUAMATIOR; NeNECROS1S; BCeZCCEYMOSIS;
‘@SCAB FORMATION FeFISSURING; UsULCERATIOR

WPC/11£/11752~2
06-30-87

dedesquanation; menecrosis; ecsecchymosis;
ssscadb formaticn f=fissuring; wsulceration
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J0x wm%m )

Material: TEZ= 6754 Sazple Wo.3 E0-33\ Conditionms:

Date:|[n=-% 1 9=14-1 T{9ug-en
Guinea Pig Fo.:[r1-1401e
Sex:

Site/Tize:| 3 E
Dosed by:

Ervihe=za & Eachar Formatien
Tine (After
Initiation
of Contact)s

1 day -
2 dava -

Edexa Formation

-.-'-‘i‘_a,'
Iime: Avz., Score
A-¢ hourg N\ = =
1 day y i P
2 dava Pas : » b

Qtker Irritation or Rf{fecis

Tice: Ave, Scoze
hours

=6
da
-1

Y
YA

5;:::! ?:%‘IEHF:

muka pate =132

Bevere Score : Biner Score
DsDESQUAMATION; MeKECROSIS; BCaECCHIMUSIS; dedesquazation; menecrosis; eceecchymosis;
“aSCAD FORMATION FeFISSURIRG; UsULCIRATIOR s=sced formation fefissuring; vsulceration

XIY £0 EBRZVIATIONS:

WPC/11£/11752-2
06-30-27
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20T Suines Pig Skin Senaitization - Challenge Readings °

A
Material: TO2-— /A Sample Wo.: g£2=33] Conditioms:

Date: LD AR CET R
Guinea Pig Wo.:
Seax:

Site/Time: & > &
Dosed by:

Ervtheza & Eachar Formation

T
Tise (After Tr-u-n
Initiation —~
of Contactd: Axe. Score
a-¢ hours ¢'y- a
1l day n>-

SN - .
2 dava (ad : A=

Edera formation

Date/ (.‘;__5.,7,-..

Iime: Init. A
4-6 hours AN-l1n-14-0
1 day -1
2 davs gr |1-5d)

Qther Irzitation or Fffacte

Iime: Ave, Score

A-f hours
1 day
——r GAYE

Specific Effects/Renmarks:
© = Trpals Al

IﬂtlllM(" LN pate=i-8)

KEY T0 ABBREVIATIURS:

Severe Score Hinor Score
D=DESQUAMATION; NeNECROSIS; ECsZCCEYMOSIS; dadesguamation; nenecrosis; ecsecchymosis;
S=SCAB FORMATION FeFISSURING; UsULCERATION s=scad formation f=fissuring; veulceration

WPL/11£/11782-2
06-30-87

Page 38 of 45




BRRC Report 91N0106
Appendix 1
Page 36

Suines Pig Skin Sensitization - Challenge Readings °
L o= C0A
Material: 103-6Ps4 Sample No.: =323 Conditions: _QL

Date: 9:1y-3 ) favged

Guines Pig No.:
Sex:

Site/Time: a
Dosed by:|

Exrvihema & Escaar Formation
Time (After
Initiatien
of Contact)s

4-8 hours /™

1 day n
2 davya 2

Edena Yormation

Iime:

4-f hourm v
1 day (a2
2 dava 'm

Qther Irritation or Effacte

Time: Score | Score | Score | Ave, Score
-5 L %NIS |

1 davy
2 davi

Spcc!il;lc Efucts/lpmnu:
featd .::ﬁ; ada_

mm:-..ﬁ_-\“’_'&mulis'_'?_

KEY TO ABBREVIATIORS:

Severe Score Minor fcore
D~DESQUAMATION; N=NECROS1S; ECsZCCEYTHOSIS; dsdesquamstlon; nepecrosis; ecsecchymosis;
$=SCAB FORMATIOR FeFISSURIRG; UsULCERATION ssscad formation fafissuring; weulceration

WPC/112/11752-2
06-30-87
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70T Guinga Pig Skin Senaftization = Challenge Readings
Co=<eAr
Material: JOL=-GAA Sam~le We.: EL-33a Conditions: Nk

Date: 0y Py (e
Guinea Pig NWo.:
Sexy

Site/Time: o~ 2 [N
Dosed by:

Ervtheza & Eachax Formaticm
Time (After

Initiation

of Contact)s
4-f houra

1 day n-
2 dava Va3

Edema Formation

Time:
4-6 hours [~
1l dav [
2 dava o=

Qther Irritation or ¥ffects

o — o

Iime: Ave, Score
4-6 heurs
1 day
2 dava

Specific Effects/Remarks:
© - Inydchnds

¥y
mmxa_&:’_‘\&ali.md-_'m

KEY TO ABBREVIATIORS:

Severe Scorg
D=DESQUAMATION; ReNECROSIS; ECECCHYMOSIS; dedesquamation; menecronis; reegcrhymosis;
<=SCAB FORMATION FseFISSURING; UsULCERATION s=scad formation fefissuring; weulceration

WPC/11£/11752-2
06-30-87
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ToL wmm%m =
Matertal: 102~ EAA- Sazple No.: §-232  Conditicns: _A,\‘l(__

Date:| Mmildy [y sl Doy~a
Guines Pig Fo.:(FI¥%7
Sex:

Bite/Time: 2 3
Dosed by:

Ervsheza &k Eachar Formation

Time (After
Initiazion
of Contact)s
4-f hours o
1l day -
2 dava -

Idera Yormation

Iime:

4-§ houra

Pl

1 dey

ae

2 dava

Vs

Time:

Ave, Score

A-f hours
1 day
2 davs

©- Wy Pk~
frnshmpd it

stetare Ry b B puenidy

KEY 30 ABBREVIATIORS:

Hinez §cere
dsdesquanstion; menecrosis; eceecchymoais;
@ssc:h formation fefissuring; wsuleeration

Bevere Scors
DeDLSQUAMATION; RaNECROSIS; ECeZCCEYMOSIS;
Ra$CAB FORMATIOR FaFISSURIRG; UsULCEIRATION

WPC/111/11752-2
06-30-87
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. Guinea Pig Skin Senaitization - Challense Readings °
f@ .-M
Material: TQL=6A~ Sanple No.: §o=)32 Cenditions:

Date:|N-13-37 [1=y-¢)) [pvre )

Cuipea Pig Ko.:|12='V27)
Sex: >

Site/Time: 1 a > s 1 <

Dosed by: Ko

Ervtheza & Eschar Formation

Time (After

Initiatien Date/

of Contact)s Init, Scor
v
[o)

4-§ hours /- _11-1%1)
1 day o= 1140
=r7] &2

Specific !:uuullmrh.:
O IpXflnd=

tatetare®e |V 2N pereq-13-27

KEY TC ABBREVIATIORS:

Severe Score Hinor Score
DeDESQUAMATION; NeNECROSIS; EC-ECCHYMOSIS; dedesquanation; nenecrosis; ecsecchymosis;
83sSCAB FORMATIOR FaFISSURING; UsULCERATION espcal formation f=fissuring; wsulceration

WPC/11£/11752-2
06-30-87

Page 42 of 45




BRRC Report 91N0106
Appendix 1
Page 40

~0oL WMWM

Materisl: 102-GCpPoaA— Saxple Wo.: _$o-33A Conditicns:

Date: |13 X1~ y-21 1

Guines Pig No.:
Sex:

Site/Tims: 5 = st
Dosed by:

Exytheza & Eachar Formagion

Tine (After
Initiation

of Cuntactys
4-6 hourm o~
1 day -
2 dava oW

Edema Formation

Iime:
4-£ houze =
1. day [
2 dave

Qther Irrizasion or Effecta

Time:
4-§ hours
1 day
2 dave

Specific Effects/Remarks:
b--t .a‘.' -paqb

foall wpd A

mmuwu 12-

KEY T0 ABBREVIATIONS:

Severe Score Hinor Scors
DeDESQUAMATION; R=NECROSIS; EC-ICCETMOSIS; dedesquanstion; menecrosis; ecsecchymosis;
S$«SCAB FORMATION FeF1SSURIRG; U=ULCIRATION sescad formation fefissuring; weuleeration

WPC/111/11752-2
06-30-87
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Suinea PLg Skin Sensitizat{on - Challenge Readings
TOL So=CbA
Material: T3~ 659~ Sumple NWo.: £p-3)2 Conditiens:

nnul_‘l-_q-i‘l Aiy-g) [y
Cuines Pig No.:
Sex:
Site/Time: FS >
Dosed by: :

Irythepa § Eachar Formatden

Tisme (After
Initiation

i _11In
4-£ hours /o~
1 day Vo
2 dave (ad

Zdema Formation

Time:
4-p hours 7]
1 day Faks
2 dava N- | ey

7ther Irritation or Xffecte

Time:
4-6 hours
1 day
2 dava

Spuu.‘.: Effecta/Remarks:

W~
,v“m.,dc,.)c.

mum_wtd:ﬂl '

KEY TO ABBREVIATIONS:

fevere Score Miner fcore
DsDESQUAMATION; NeRLCROSIS; EC-ECCHYMOSIS; dudesquanation; menccrosin; ecescchymosis;
sSCAD FORMATIOR FeFISSURING; UsULCIRATIOR sescad formation fefissuring; weulcerstion

WPC/11£/11752-2
06-30-87
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T0L. wmm%m '
Material: 102 CP5A- Semple No.: §©-232  Conditiens:

Date: LT TN KGN

Cuinea Pig Wo.:
fex:
Site/Time:| PN 3
Dosed by:

Ervehema & Eache ormation
Tine (Afte: _En-n
Initiation Date/ l e
of Contactds Init. g 5 | ATE, Score

.
2
(=]

4-¢ houra gv1 A1y D
1 day Pl EYCE TR
2 dava e BN

Ldema Formation
25 Ky
Time: AvrT Score
A-6 hourg Pt
1 day o~ -’ F=
4 dava Vad i - o

“uher Irzitation or Effecta

Ave, Score

Time:

4-6 houra
1 day

2 davs

Specific Effects/Remarks:

” O
i g4

o

tatetare DA & D Moo 9820

KEY 30 ABBRIVIATIORS:

Ssyere Siore Hinor fcore
DeDESQUAMATION; NeRECROSIS; ECaECCHYMOSIS; dedesquanation; menecresis] ececcchymosis;
‘'s$CAB FORMATIOR FoFI1SSURING; U«ULCIRATION ewscad formation fufissuring; weulceration

WPC/112/11752~2
06-30-87
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microlmages appearing on this microfiche are accurate
and complete 1sproductions of the records of U.S. Environmental Protection Agency
documents as deiivered in the regular course of business for microfliming.

Data produced ./ .:2 I 427 L/)Z_‘ﬁm rdj‘é /(2@ er,.ﬂ

(Month) (Day) (Year) Camera Qperawr

Place Syrecuse New York
(City) (State)




